INTRODUCTION
In this article we address ecological approaches to solving water quality and habitat deterioration in coastal ecosystems and their watersheds. We focus on the Mississippi delta and basin, and similar basins in Latin America. Human impacts are occurring from local to global scales. This is especially important in large river basins where there has been large-scale loss of habitat degradation, especially wetlands and riparian areas, and water quality deterioration. We use the Mississippi basin and delta, with a mean * Support for this article was provided by the Louisiana Department of Natural Resources, the U.S. Army Corp of Engineers, the U.S. Geological Survey, the U. river discharge of approximately 18,000 m 3 /second, as a model for both environmental impact and holistic management. Many wetland and riparian ecosystems have been isolated from rivers and streams and there has been wide spread loss of wetlands, both in the Mississippi basin and elsewhere. Wetland loss is due both to reclamation, mainly for agriculture and urban development, and isolation of rivers by levees from their floodplains and deltas. Water quality has deteriorated throughout the basin due to several factors including heavy use of fertilizers, efficient drainage, wetland loss, and reduced diversity of crops. Habitat loss and poor water quality are a result of the cumulative impacts of actions throughout the basin. Thus, the solutions must address these impacts over the entire basin. Because of the high expense of conventional approaches to environmental restoration, new approaches that work with the natural system are needed. Ecotechnology and ecological engineering offer such approaches that are both ecologically based and economical. Wetlands improve water quality in a number of ways. Both phosphorus and nitrogen can be assimilated via plant uptake and burial, and nitrate can be lost to the atmosphere via denitrification. At the level of the drainage basin, changes in farming practices and use of wetlands for nutrient assimilation can reduce nutrients in rivers. Mitsch et al. discussed how wetlands could be used to reduce fertilizer runoff to streams and showed that a return to more traditional farming practices, what they called multifunctional agriculture, would also promote lower fertilizer runoff from farm fields. 1 Restoration of wetland and riparian ecosystems also results in improved flood control, reduction in public health threats such as blue baby syndrome, and more habitats for wildlife and fisheries. Reconnection of the river to the floodplain and delta is an integral part of restoration of river basins. 2 The use of river diversions in the Mississippi delta can address both problems of coastal land loss and water quality deterioration: nitrate levels in river water can be removed in wetlands by the process of denitrification; and, wetlands are being used throughout the Mississippi basin to assimilate nutrients in municipal wastewater and
